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INTRODUCTION 


In this Ill’S t stage of reseai'cli on the vise of the data obtained through 
Landsat satellites for Live inventory of natural resonreos. the first e>:~ 

• periences on geology aiid edaphology have bcfni obtained. 


GENERAL INFORMAI'ION ON THi^ AJIEA UNDER S'J’UDY 

The area under study is located between pai’allels 20“ 00' N and 22® 

00' and between the Meridians 100“ ID' W and 102®.00' W. However, in 

this first stage only live area of one image, of central coordinates 

21“ 45' N and 100“ 20' VV, has been studied. The image was taken by 

the satellite on March 20, 1976, a-'d bears the identification number 

E 2431-16231. It is covered by 3l CETJfNAL ehartc each of which 

2 

embraces some 1000 km . 

The climate of the lower parts of the area is hot' to v/arm semiarid 


with mean annual teinperatuv’e Ir iwecn 10 and 22“C and mean annual 
precipitation of 400-500 mm. In its mountaiirrtis parte, ine climate is 
temperate semiarid with mean annual temperafures of 16-18“C and 


mean annual preci pitation of 500-600 mm. 
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Geologically^ Uic area covered by the image is made up for Die 
greater part of Teriiai'y volcanic rocI^Sj mainly rhyolites with some 
basal t ranges . The flat areas are covered by Quaternary alluvia 
excepting small areas of Quaternary basaltic lavas in the eastern 
part. In Die north sector of the iJTiagc there arc tv/o bands of sedi- 
meniary rocks. The eastern one, in long and narrow folds , is made 
up of limestones and shales as well as calcareous shales interbedded 
with layers of calcareous sandstones. In the one on the western side 
of the image, these same i-ocks form broad ranges, I’einnants'of 
overthrusls with a complex cars tic topogro.phy. The schists in the 
soutliwesL corner of the image are predominantly meta-volcanics . 

The green schists in the southwest corner of the image are predo- 
minantly meta-volcaiucs in green schist facies. (The above is verbal 
information given by Ing. Alejandro Bello Barradas and the Carta Geo 
logica de la Republica Mexicana), 

METHODS 

Tke geological and edaphological interpreiation was carried ou) 

? 

with the use of the I"S Mini-Addcol Color Viewer at an approximate 
scale of 1:500 000. Various trials with laands and filters were run 
until it was decided, in the geological studies, to utilize bands, 4, 5 
and 7 (divithoul filter, 5 witli green filter and 7 with red filter) and, 
in the edaphological studies, bands 4, 5 ajid 7 sitli blue, green and 



red I’iliovH i’cs[)og L ively, ihougli contacts v/crc also checked on the va^- 
rious Ijands without jailers. Band G v/us not used due to iiial i‘unctioninf| 
of the apparatus. Contacts wore traced with black ink on transparent 
acetate film. The use of a hatid lens (4 dioptries) was found help ful for 

t 

both types of study. 

The geological studies .sought to obtaim / 

1, The drainage of the area as revealed by the image. 

2, The dellinitation of the principle Takes of tho ai’ea, 

t 

3, The principal ajid secondary alignmej its (Cx’actures, faults, etc.) 
found in the area. 

4, The Uthology of the area, clrsiilcd in broad units . 

The cdaphological studies pursued the deJineation of broad units of 
soil groups in the area. 

A selection and compilation, of geologicai studies based on images 
as well as otlier geological studies the ac i \’v'n.s carried out and 
this available informa I. ion v/as evaliiat*“d. 

The edapliological investig;dion wes based on the above ineniioned 
general information on the area (oljjnal os j liUiology, etc.). 

In both geological and cdaphological .studies Ihe traditional cidtC" 
ria of photointerpretation were applied, these bring, analysis of the 
dJ-ainage pallcrn, the geOmorphology and geology (for edaphology), 
text me and tone of tVic image, changes in slopr* (when determinable) 


is 
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and dlfitribulicm of vegolation (for cdaLjhology). l^asic; primn’i/Ios of 
elec Iro magnetic theory and the rcspojHe of the different bands of va^ 
rious bodies and. features of the earth's suid'ace wore liUev/iso taUem 


into account. 


Owing to end of the year and end of [jrcsidential term acl minis ti-a'- 


tive adjustments, field verification of the interpretations of the iniage 
could not be can led out. Ifortunately, liowever, the area embraced 


by the image lias been covered both for geology and edaphology by 
CETENAL'.S l.‘aU 000 scale charts. These were elaborated mrthe ba- 


sis of aerial photographic interpretations and detailed field verifica- 
tion of tU« same. Both the geological and edaphological interpretation 
of the satellite image were therefore checked against ihose inapas, 
Hesults (C'oology). 

1. Draii'itigt a lid lakes. 

Theso wc‘i"c Jnterpreted in bands 7 (green filter) and 5 (red fil- 


ter) at UiG'ir rnrAdiJiUJi intensity (8,5). The drainage pattern was tra- 
ced and lakes were located, Rivers and streams observable in red 
tone.s displayed dry tracts since the image v/as taken in the dry sea- 
son. 

2, Structural alignments. Due to the snvallncss of tlie scale of 
the linage, an overaivdewis obtained which permits the idcntil'ica- 
. Lion of fundamental tec Ionic features (sLraiglit or curved aliginents 


iGlNAL PAGE IS 
POOR QUAI.ITY; 


0 


of Jnajov GxLemion). Tlioso foaluros were Li’aced and will facilitalo 
mineral exploration. 

3 . Lithology. 

It was possible to trace contacts between the following rock 

types , 

a) Acid extrusive igneous roclcs. Those of acid nature 
display particular types of laiidforinSj a drainage 
pattern of deiulritic type and particulai'e tones v;hich 
Ijcrniit UiciT’ separation from otlier rock types,. Tliis 
group was green the key "Igea" and, in this first in- 
tent, v/ere not separated from rocks of intermediate 
nature, 

b) JjasalKs. Tlioso are easily identifiable through their 
darker tone and their associated landforms. 

c) SccUmenlary rocks. These wore identified witlili- 
ttlu ti'ouble and include the following: limestones, 
limcotoneg with shales, sliales v/itli interbedded 

.A 

sands tones, sodirnenta.ry breccia and conglome- 
rates. Soils, designated with key '‘Q“. When cro- 
sional or structui'al openings wc3:’c found to occur 
in the igneous units wtdcli pexuniUt'd the outcro- 
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pping of sedimenlai’y roclis, tlioye were not separated 
from the igneous rocks v/heu their dimension on the 
cliart being traced amounted to only several square 
iniliiineters . Such outcroppings, however, are dcli*^ 
mi ted in CETENAL'S 1;00 000 scale maps* 


d) Metamorphic rocks, Metamorphi*- I’oek units were 
localized with the help of supplcmenlary informa- 
tion. * ' 

Results (Edaphology). 

In tlie analysis of the false color co.u!»osi<,c it was found that in 
tlie flat areas towards the southern part of the image there are dark 
■ reddish patches between lighter yellowish u-cas. In the CETEiv’AX, 
maps tlie darker patches correspond to deep soils while the lighter 
areas are soils with a pelrocalcic layei* wliirh outcrops in eroded 
parts , ^ 

_^Other fiat areas with aridic climaLe of very light yellov/ color 
and lacking vegetation were intcv* pretc-id as Xerosolo, But very dark 
cultivated zones and very Ioav refleGtairce in Ijaad 4 were interpreted 
as Yertlsols. Both interpretations checked with (he information in 
CETENAE'S cdapliolpgy maps. 

Small white areas in the nortlicastei'ii part of the image observed 
in the false color composite and witli very higli reflectance in all bmxls. 
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ospociully band 4 ai’e auUno of Lho Zoloiiebak j.jroup. 'i’bis ai?pearB 

to Ijg a very good indicator of saline aoils altUoiigli if is well io bear in 
mind that some of these soils sustain a halophile vegetation which would 
lower the reflectance. 


COt\'UJjUSIONS. 

n 

In the present stage of the investigation we are able to confirm the fact 


pointed out by oilier workers that satellite images represent a very use 
ful tool in the elaboration of I’egional maps of geological or edapholf ^. i 
cal nature. Major structural features, drainage patterns and lithologi- 
cal units as well as soil associations may be distingiiited and reprcsvJi 
ted in maps drawn up at a low cost. . 
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IGNEOUS ROCKS 


Ige 

Extrusive. 

Igea 

Acid Extrusive. 

B 

Basalt. 

SEDIMENTARY ROCKS 

cz 

Limestone. 

cz-lu 

Limestone and Shale. 

lu 

Shale and Marl. 

// 

lu-ar 

Shale and Sandstone. 

ar 

Sandstone. 

Y 

Gypsum. 

bs 

Breccia. 

eg 

Conglomerate. 


SOILS 


Q Alluvium, Residual, 

Materia Is, Lake Deposits, 
River Gravel, Sands and Silt. 

METAMORPHIC ROCKS 
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Normal Fault. 

Geological Contact. 
Fracture. 






y 


-Ss'^^AL PAGE IS 
* HjR QUALriY 




T' - ™- 


bs 

Breccia. 

eg 

Conglomerate. 


SOILS*. 

Q 

Alluvium, Residual, 

Ma ?er ia Is , Lake Deposits, 

1 

River Gravel , Sands and Silt . 

METAMORPHIC ROCKS 

E 

Schist. 

f TTTTTrf 

Normal Fault. 


Geological Contact. 


Frocture. 

.cQ 

Cultural Features. 

ESCALE 


|: 500 00 0 Aprox. 


CETENAL 

Comision de Estudios del Territorio Nacional. 










LEGEND 


V 
I 

j 

z 

w 

Y 
S 
R 
C 
K 
X 

E 

B 

H 


Vertisol. 

Litosol. 

Fluvjso!. 

Solonchak. 

Planosol. 

Yemosol 

Solonetz. 

Regosol. 

Chernozem. 

Castofiozem. 

Xerosol. 

Rendzina 

Cambisoi, 

Phaeozem. 


I+R+B Dominant soil + Secondary soil + Tertiary sail 




w 

1 

0 


3 

0 


N 

0 

2 

I 

3 

0 





w 100-30' WI00-00I 

SUN EL50 AZl 12 189-6009-6-1 -N-P- 2L NASA ERTS E-2^<3I- I623I- 0 


INA No4 







5 

0 


N 

0 

2 


3 

0 


N 

0 

2 

I 


0 

0 


X 

E 

B 

H 


Xerosol. 

Rendzina 

Cambisol. 

Phaeozem. 




l+R+B Dominant soli + Secondary soil + Tertiary sad, 


ESCALE 

|; 500 00 0 Aprox. 


CETENAL 


Comision de Estudios del ierritorioNacionalJ 




